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Abstract (Basic) : JP 5176797 A 

Determn. of cholesterol uses cholesterol dehydrogenase in the 
presence of hydrazine hydrate,* its salts or deriv., partic. by 
end-point method. Cholesterol is reacted with cholesterol hydrogenase 
in the presence of 5-500, pref. 20-200 mM of hydrazine hydrate, its 
* salts or derivs. which blocks deta4-cholestenone (e.g. hydrazine 
hydrate, hydrazinium sulphate, phenylhydrazinium chloride or sulphate, 
and hydrazine pyridine) . The formed NADPH is determined by absorption 
at 340 nm. . 

USE/ADVANTAGE - Accurate, stable determination of cholesterol in 
clinical examination in a wide pH. 

In an example, reagent A-l = A compsn. composed of six U/ml of 
cholesterol esterase, 6.5 mM of beta-NAD+, three g/L of Triton X-100, 
50 mM of hydrazine and 0 . 1M of Tris buffer (pH 10.0) . Reagent A-2 = 10 
U/ml of cholesterol dehydrogenase, three g/L of Triton X-100 and 0 . 1M 
of Tris buffer (pH 10.0). In 10 micro L of reagent A-l, 10 micro L of 
diluted serum sample was added warmed to 37 deg. C for five min. and 
the absorption at 340 and 700 nm was determined. Then 100 micro L of 
reagent A-2 was added and similar procedure was repeated. Purified 
water was used as a blank standar 
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(74)[ftSA] (74)[AGENT] 

[PATENT ATTORNEY] 

lE&JU*£fa] [NAME OR APPELLATION] 

fwiik — Takashima, Hajime 

(57)[K#j] (57)[ABSTRACT OF THE DISCLOSURE] 

[Bft] [PURPOSE] 

/£^[gOpH^i$tTilJS "Tib The assay method (in particular the method of 

pIx^^jSJS^>^^ 1 9^< an end-point measurement method) of 

^3l/7rn-/K7)£ti£(#H, cholesterol which can be adapted in wide 

H&£ftj£fefc:J:5;&jfc) *5 c£tJ^3£ range pH region, where reversible reaction of 

jj&te&ffi&fri&^M&tik&^&Z- an enzyme does not occur easily, and the 

to reagent used by said method are provided. 

[Altfc] [CONSTITUTION] 

/W&TK^I^^rffl^ It is the method of assaying cholesterol using 

Xnl/^fP^ /i^^ii^^jfe^ cholesterol dehydrogenase, comprised such 

fcoT, ni^x p— /i^7fc^j#^ that the reagent used by said method 

^iSSiS^r^TKtKyv^^ containing the assay method and the 

^tzteZO^MIfctDfcfeT Ctr^ hydrazine hydrate, its salt, or its derivative(s) 

i/^7P^O^iffi, jo it/i&TK of the cholesterol which performs reaction by 

tK7i/^> ^O^^fcfi-^co^^f^ cholesterol dehydrogenase in the presence of 

Sr^^ft"5±iB^fe^^ffi$HS a hydrazine hydrate, its salt, or its 

j^H 0 derivative(s). 

[ADVANTAGE] 

/S^fflcOpH^^c^joV^TJiJS It is the cholesterol assay method which can 

"TitT\ WM<D ^jgitfr&f&fDfglZV) be adapted in wide range pH region, where 

(i<i/ui/7fn- /i^fiffi^fo 1 ^ reversible reaction of an enzyme does not 

%&&Mj£&fc¥ffc^fi\fci£R "lit occur easily. It can favorably use in particular 

"Cfo<5 0 ^fc N EHj^Hf^t^bW^iJ in an end-point measurement method, 

fcfiffl RTib"C fc5o ££>^> /S^H Moreover, it can favorably use in also an 

©pH%#SjK^^#5fc&fl&ro&tS: autoanalyzer. Furthermore, since wide range 
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^^Sf&^<tll^^t?-fr'5^<tt>^ pH region can be set, it is also easy to 
j3"CHffl±<DJ&fflt£ , biiiV\ combine with an another conjugation enzyme 

reaction system, so practical applicability is 

also high. 



[CLAIMS] 



[CLAIM 1] 

A assay method of the cholesterol, which is 
the method of assaying cholesterol using 
cholesterol dehydrogenase, comprised such 
that reaction by cholesterol dehydrogenase is 
performed in the presence of a hydrazine 
hydrate, its salt, or its derivative(s). 



im^m] [CLAIM 2] 

^^Sy^&t-ctSff ^Jllfaic The assay method of cholesterol of Claim 1 
cozri/^p— by an end-point measurement method. 



[CLAIM 3] 

Reagent for assay of the cholesterol used 
when measuring cholesterol using the 
cholesterol dehydrogenase, in which a 
hydrazine hydrate, its salt, or its derivative(s) 
is contained. 



[fft*«4] 



[CLAIM 4] 

The reagent for assay of cholesterol of Claim 
3 used by the end-point measurement 
method. 
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[DETAILED DESCRIPTION OF THE 
INVENTION] 



[0001] [0001] 

[mM-kom^m [INDUSTRIAL APPLICATION] 

#38Wtt* aEiLTEI^^Sw^Sf This invention is related to the reagent for 

assay used when mainly performing the 

/^(DfeMfeteXtf^&felkfe&fT assay method and said assay method of 

?^fc&fB£friZ>j£mRl*&Mte%M cholesterol aiming at use in the field of a 

~f 5 0 clinical laboratory test. 

[0002] [0002] 

[^*OftM^^^»^U9 [PRIOR ART AND PROBLEM TO BE 

tir ZMM] SOLVED] 

^Jfcx it^^fflv^c^ixy^p— /i^ Conventionally, for measuring a free type or 

(DfeikfebLXj&M%l^fctit%g'& bonding type cholesterol as an assay method 

fni/7fn-;^iJ^t5tfcfc of cholesterol using an enzyme, it is as 

V)^ riu^xn^/i/^^r^^-^?:^ follows. The method of using a cholesterol 

^Jcfcfi^i^'TP-- ;1/X7f7- oxidase individually or together with a 

ii tth tffiv^^fe^J:<^q^tbT cholesterol esterase is learned well. However, 

U$>L, 3U^fp-/i/t^^ in the method of inducing the hydrogen 

^£fflV^T£$Ufci®BHfc7k peroxide generated using the cholesterol 

^Sy^— jr*ri/& — tf^tcij:^^^ oxidase to a color-development system by a 

^lzM<%febi^{1?fiH]i%kXfo : 5 peroxidase etc., in addition to operation being 

tyyutV, T^/i/tfVgl^ complicated, the influence of reducing 

OM^ti^WtDBW&^itfXMfe substances, such as bilirubin and an ascorbic 

i^M^r^CJIC acid, is received, and it is easy to produce a 

^&<&i ^(Df*$M&ft$)%o measurement error, 

[0003] [0003] 

H^^^O^Sf T*tt, V^^5I& In the field of the clinical laboratory test, the 

fisMfe^fei^yV^^hfek^^ any one of the dynamical measuring method 



6/27/2005 



5/25 Copyright (C) 2005 The Thomson Corporation. 



Os$jttt s %JftBHB&fefe(i"thTy called what is called the end-point 

±4feth^^o) tWir&Wifl^&lM measurement method (it is also mentioned 

^jfe©v^^*^ s fflv^ttTV^5o the endpoint method or an initial rate 

ni/^fp-zi/^^-f^fflV^ measuring method rate assay) is used. 

Z-(D£o?£W}jj¥:#}M Although such a dynamical measuring 

£M>&bHT^S(#<kBg58-l method was also known by the method of 

8080-£Hk$i) #\ ^(DfifeX+hiwifc using a cholesterol oxidase (Japanese Patent 

"©J:5ifc3S7ci4*JK©jK»*S:»t5 Publication No. 58-18080), the problem of 

k\t^ffRM&feifcifekL>X3Kffltk<D receiving the influence of the above reducing 

&£"C&ofc 0 substances also by this method was still 

unsolved. 

[0004] [0004] 

— ni/^fp^/^^y — £ On the other hand, the assay method of 

"Cfi&C ^*tp— /HI&Tk^^ cholesterol using cholesterol dehydrogenase 

i^ffli/^ni/^rP^/Wffft instead of a cholesterol oxidase is also 

^^o^ttTjo^ tzk^t^^^y reported, for example, there exists a report of 

7f-V ^^i^tfK (NAD) ft the assay method of cholesterol using a 

#^i/7fp^7kKn^t^ nicotine adenine dinucleotide (NAD) 

H (NAD — CDH) ^tzIii^^^yT dependence cholesterol dehydrogenase 

^-l/^^U^KJJl'ftKNAD (NAD-CDH) or a nicotine adenine 

P)ft#14^^7 L P^-/^xtKP^ dinucleotide-phosphoric acid (NADP) 

j~ — tf (NADP — CDH) {$r y Jk¥-2 dependence cholesterol dehydrogenase 

- 18064-5§-4^R) Srffl^Sn^f (NADP-CDH) (Japanese Patent Publication 

;V(DfeMfe<Dl&&tSfoZ>{tfc<ik No. 2-18064) (Japanese Patent Publication 

¥2-49720-*H*80 o No. 2-49720). Operation is simple and this 

KJu tlfcf^ A s fllf ^"CjUl 1 ^ y/utf method is an outstanding method which does 

V N T^/Hf^gfc^Oj^ff^f&lt not receive the influence of bilirubin in blood, 

t£\t^ft1tj5Wrx?faZ>$K JxJ&fcfi an ascorbic acid, etc. However, the alkali 

pH8. 6Sl±<D7/i'%V$kflrifi&1k conditions more than pH 8.6 are required for 

^jft/tv^So $fc y ^<D&M&W}t)¥ reaction. Moreover, there also exists a report 

faSM^ifcfcJSffl Lfcfll^b&S (# which applied this enzyme for the dynamical 

HHBS61 - 108400-Pr<k$i) o Ud> measuring method (Unexamined Japanese 

U:©JlfiW$teft"C*^ Patent No. 61-108400). However, since this 

fc.Mfe^fci&^M^WXfefeL method is not an end-point measurement 

fctfintXtebi*, WSttfc&<frV^ method, you have to test it with a standard 
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solution to measuring time, there exists a 
problem that reproducibility is not good, 
either. 



[0005] [0005] 

nWfP^Of Since an end-point measurement method is 

SifeibTHS^ifttffiixSfe*^ excellent in reproducibility as an assay 

IfeMWijJ^tihMfefekLXRl^b method of cholesterol, to improve the method 

titz^isXTV^-JifffofcMffiMfcl: of depending on the cholesterol 

S^ftfi, &;&8IJ£&fc&fti" 51 dehydrogenase used as a conventional 

(t^M^ttSo W^Ui^^ dynamical measuring method by an end-point 

fflv^^wfp- /Wlft;^^f#^<7) measurement method is desired. However, 

SiipHfi9. 0tti£r~efc5/^ rcD the optimum pHs of the cholesterol 

UfcOpHXliKf&f&ftXfoZ) ]3 — dehydrogenase used here are 9.0 vicinity. 

NAD(P) + 7fc^£'fekt&&* However, since p-NAD(P) + which is the 

&1rZ)tztf), 3i/7rn-/W£I reaction component becomes unstable and 

fflK^irbT^^)^T^i^fflT?# colors gradually by pH of this vicinity, the way 

ftv\ /3 -NAD(P) + £r^J& things stand, it cannot be used as a reagent 

fci~%tcifr RipH^fST^-frS^S for assay of cholesterol. Moreover, in order to 

mmm<D^mftfcfofc&mLXilh stabilize p-NAD(P) + , when pH is made to 

WkS. (D^u^v^MifxIfcfi^ft reduce, it cause the reversible reaction of 

lH\ ^(Dtzfo^fa&^LX<D^\s7s said enzyme, reaction of high concentration 

tp- /W^i^^Pf %%tcto cholesterol does not advance, therefore, it 

interferes with assay of cholesterol in a 

clinical laboratory test. 

[0006] [0006] 

<D @ tfyii, /S^fflcOpH^i^ The objective of the invention is providing the 

tdjoV >k Tjfif&"Iib"Cx $&M<D*!$L reagent for assay which is used in 
^R/S^^-^^<V^w^xP— implementing the assay method of 

©^SS^Octt>^cD^;S&^ll^ cholesterol which can be adapted in wide 

^"5^fofcoT{£ffl^ti5SSffl^ range pH region, where a reversible reaction 

H^rSl^t" tfo<5 0 ^ of an enzyme does not occur easily, and this 

mW(DBmt, %&&Mfefe^$\ assay method. In particular the objective of 

^j^ffl^igft^w^p— /VO^S the invention is providing the reagent for 

fe&XTf^Ofeikfe&^M^ Zlzfo assay which is used in implementing the 



6/27/2005 



7/25 Copyright (C) 2005 The Thomson Corporation. 



fcoT&ffl$;ft'5£*ffi^|g£S assay method of the cholesterol which an 
ift"t"5C:i:{c:fo5 0 end-point measurement method can use 

advantageously, and this assay method. 



[0007] [0007] 

[wtm&M&i-tzititxD^misxxf [means to solve the problem and 

ffrfl] OPERATION] 

*^BJ#bfi, ±$ O § In order for the present inventors to achieve 

^%tzfc\z.^MM%&W&X%tz.h the above-mentioned objective, when earnest 

Tf£coS)^"C : ^$ti/?)= 1 ^'^ research was accumulated, it was discovered 

fo- A'JlftTk^g^OKfi?^ that assay of cholesterol is attained in the 

T> Jxfo&Ak^^o) (^t&TktK^v* wide pH range of neutral vicinity from the 

*r©j£ % *;fcti-?r0>E§9l#£:# alkali side of optimum-pH vicinity of 

fe^-frSwidi:^ ai'^fp-^ cholesterol dehydrogenase by making a 

)l£7k^i#^<Dlljl!pHttjir<£>T^ hydrazine hydrate, its salt, or its derivative(s) 

^M/^^ttttjfiO/Sv Wiiia exist in the reaction system (henceforth 

t&^T^i/^xP— /Wfemtft"! reaction Formula A) of the cholesterol 

M^&'S^&'^V^tfjU ^ib^^F^E dehydrogenase shown by following reaction. 

^-SfeT^^P^t-MofCo When research was further accumulated, it 

resulted in this invention. 

[0008] [0008] 

[fltt] [FORMULA 1] 



NAD-CDHXti 
NADP-GDH 



\X{±/9 - NADP* / * \X<iNADPH ) 



NAD-CDH or NADP-CDH 


Cholesterol +P-NAD+ 
Or P-NADP+ 


A4-cholestenone +NADH 
Or NADPH 



[0009] [0009] 

#$6W<D=*i'7> s 7'v*-/\'<Dfe&Rl The reagent for assay of cholesterol of this 

pSHti, 3^fn- J^ffafaMWM invention is a reagent for assay of the 

Zfti/^X^isXTV— fr^Mlfif £ cholesterol used when measuring cholesterol 
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^^{£ffl$tb5^w-^7^p— /i^aeT using cholesterol dehydrogenase, comprised 

iffl^ltfeot, ^7KtKyv ? >'> such that it is characterized by containing a 

^©tS^feH^C^^^Sr^^r^ hydrazine hydrate, its salt, or its derivative(s). 

'ZZ-k&tlfrWltt&o **ifl03W The assay method of cholesterol of this 

fp^- A'WSrS&te^ ni/7fn- invention is the method of assaying 

^I^TK^^^^rfflV^T^w-^xP— cholesterol using cholesterol dehydrogenase, 

^^it5^ST*fcoT, comprised such that it is characterized by 

T-p—yi^JlftTk^Sp^f^ctSSf&S: performing reaction by cholesterol 

^TktK^vV, ^©jfr^fefi^roif dehydrogenase in the presence of a 

M{fc<Dfffe\z.ff5Z.k&ftWLk~fZ>o hydrazine hydrate, its salt, or its derivative(s). 

[0010] [0010] 

**W"eftffl*ix53^XP— There exist NAD-CDH and NADP-CPH as 

fSkfc^tft^kLXfe^ NAD-CDH cholesterol dehydrogenase used by this 

iNADP — CPH&foty, 3U7fP invention. The reaction system by 

^/^fl^TK^^^^ctSSJ^^fiM cholesterol dehydrogenase is as shown in 

fSSl^^A^7^Lfc:ii ( 9"Cfe5o said reaction Formula A. 

[0011] [0011] 

nix^xn— /^^TK^^^fipTi^ A cholesterol dehydrogenase exhibits 

WKJS^JhU K/Si^l^ifyy reversible reaction, equilibrium will be 

<D&f&\z.mftl>XhZM&Mtsk¥- reached, when reaction advances to a 

llr^jirt~<5o ^(Dfzfc^ t^5f5f±^i^ generation of the cholestenone and 

7fn- /H8kfc^SF^©MigpH"C progresses to some extent. Therefore, 

&><5pH9. 0#ifftLXMf^SfS© conventionally, it is made pH 9.0 vicinity 

itfT&{EL-tV5 0 r©<t5^Miip which is the optimum pH of cholesterol 

Htd&^Tfix ^i£K^fi£ri|/h dehydrogenase, and advance of reaction is 

Sfc-CtS^fz:, K2££Lfci§£\ accelerated further. While said enzyme 

S^f^jiSA^Sftfero^^^^BS^- amount is made to the minimal dose in such 

5^7>^{if ©±#&#££5^<t 1 k an optimum pH, when it is set as a reagent, a 

"C#<5 0 raise of the blank value in which the another 

enzyme mixed in a raw material originates 

can also be suppressed. 

[0012] [0012] 

^Wtt.fi^tK^X,*©** This invention is based on the new 
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tcltttD^MffctOfctET^^XT' knowledge that the ketone group of 

/^^7kM^M&fxfi>£'&Z)^t 4A-cholestenone generated by said reaction 

tit)^ ±f2&JST*£j$£;ft/fc A 4 can be blocked, by making cholesterol 

-^u*"r/i/<DSrh>& : fc7 > vy? dehydrogenase react in the presence of a 

Ir&^tfcX^&b^^ffifti&fcS;^ hydrazine hydrate, its salt, or its derivative(s). 

<h<DXfo%> 0 ^(Dffij^k^ux'rv— As a result, the reverse reaction in a 

/^<DM/£XOMlxfc : &ffl&Z- : &^t measurement of cholesterol can be 

/^Tc*\ /Sv^pH^HT^u^xP— suppressed, and it can be made to perform 

;u©^M mfeh~$~Z>i><DX*foZ)o assay of cholesterol in the wide pH range, 

ftftftjfciti, #$&WXl*fx.1&l&<D Specifically, in this invention, pH of a reaction 

pHfi, pHlO. 0SrSx.5T7^y^B liquid can be adapted from the alkali region 

ffi>*bpH7. OWTO^tefBJft*"*? which exceeds pH 10.0 to the neutral region 

BjS"C#5o less than pH 7.0. 

[0013] [0013] 

*58MtfflV^Sifi*tK9^, -t As the hydrazine hydrate and its salt which 

(D^&£Tf^(DW^{$tlsXte, A are used for this invention, and its 

4-3i/^f/y©^hyS^p^ derivative(s), if the ketone group of 

-f&^t&X^ZhOXfofribL 4A-cholestenone can be blocked, there will 

RSJ&KtfcV^o f&*tK9^Bt*# be no limitation in particular. As a 

£LTfi, tKyvvi^iS;fc#l&J££ hydrazine-hydrate derivative, the compound 

ir%ik&$)'$f£^X%Z> Q Z.fib<D which makes a hydrazyl a basic structure 

McfcffiltLXU^ fcK:7vV(l7k?n group can be corresponded. As these 

4^0 > — ifrffcfcKyv^ [>^> — 1Mb examples, hydrazine (monohydrate), 

kK^v^ [>^> SfcifetK^^^^A^ dichloride hydrazinium, hydrazinium 

^filTfo^x ^Ofa^^^^cn^/u monobromide, and hydrazinium sulfate are 

fcK7v^!>i^ y^~}Vt\?7i?l/— suitable. In addition, phenyl-chloride 

P— ^/i^^B^ fi^^^/i/kKy hydrazinium, phenylhydrazine-P-sulfonic 

v^r^j^ tK^v^^fyv^^^Sr^ acid, sulfuric-acid phenyl hydrazinium, 

JfS^.^'C^So hydrazine pyridine, etc. can also be 

mentioned. 

[0014] [0014] 

^P^©ni/7fp- /Wfeikfefc According to the assay method of cholesterol 

J;tUi\ ^i^ifp— /HJ^tK^Sp^ of this invention, reaction by cholesterol 

^£5JxJS£^7ktK7vV, ^OJ^ dehydrogenase is performed in the presence 
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1£tzitt<Dffi^fc(Dff&T\z4foz: of a hydrazine hydrate, its salt, or its 

tfctj;Z> 0 ZZX*fa1)\li~ Si&TktKy derivative(s). The amount of the hydrazine 

vV, %<Dl&* Z<DWI^{$(DiktZ, hydrate and its salt which are added here, 

^OWM, ^(DifoO&ft and its derivative(s) changes with the kind, its 

£<koTj|&<5/5\ ii^fiSfS^fc composition, and other conditions. Usually, it 

*5»t5iftfife*J^l:^SttT5~500 is 5 to 500 mM with respect to the 

mM, £F£L<fi20~200mMT*fo composition whole quantity in a reaction 

5 C system, preferably it is 20 to 200 mM. 

[0015] [0015] 

^^l^^jfe^ctS^U^'rn— /i" The assay method of cholesterol by the 

©^fifefiffi*tfefi©#IF"CW\ method of this invention is applicable also to 

iSKS^fcfilp ^^^ix^xn— /i' any measurement of a free type or bonding 

©v^-ftt©S9^l3it>5pJffi-Ct5 0 BP type cholesterol in the field of a clinical 

jS^^^xn— /i^ftlSTr? laboratory test. That is, in a measurement of 

fi^Jfi~C\ jS^S^^fn^© free type cholesterol, a measurement is 

Wl^Xit^^^i^^^^/^^-^ independently performed by measurement of 

^y^1i(Dfcfcl&%:Miit> J \£Z)^t bonding type cholesterol by combining the 

fcXVMfeihtfffrfo&o reaction system of a well-known cholesterol 

esterase. 

[0016] [0016] 

^W<D%mtW}jj¥#)j3fei$£ The method of this invention can be applied 

Tfife&fflfeW:(Dm%lzj&R\X%Z) by both dynamical method and end-point 

#\ ffl\ZLjfeM^fefet\sXffiffc& : & measurement method. However, it can use 
(DftW "C^rffl V^5r t useful in the field of a clinical laboratory test in 

<5 0 %&&M7tifeXl^ fxf&ffi particular as an end-point measurement 

M0?$fc%&ffi1-%^k&'&^X*fo method. Usually, by an end-point 

5 0 B^*>^ Sf&^S^PPflt^oTjj^ measurement method, it is required for 

< iSftflHhi, ^^tioTRlS reaction to end in a short time. That is, when 

^?£\ffii&ftV)&W}ftffi£&W<D&3fc reaction continues over a long time, reaction 

j&ti$ffioMfefc££%fex^tftf% time changes with test substances and 

ffcbSSC ffi*t&^^fi3Sffl~C#ft reprodudbility is also bad in the method of a 

\t\ kZLbtf, ^^^{3iJ:tbtfSf& short-time measurement like an autoanalyzer, 

fi2#~3#^j&7t*5fc&ffi^l& it cannot apply in a clinical laboratory test. 

4^fiifeX^fjSTfo5 0 However, according to this invention, reaction 
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is very suitable for a clinical laboratory test, in 
order to complete in 2 to 3 minutes. 



[0017] [0017] 

^MBWfcdoV^T* 3i/7rn-^0 In this invention, the assay method of 

feikfelt,W$M, NAD(P) cholesterol mixes buffer, NAQ(P), and 

t^NAD(P)-CDH^^(ifiL?t > NAD(P)-CDH with test substances (blood 

z31/^xp— b^i^LX , — £ serum, cholesterol, etc.), and fixed-time 

R#Fh1SJ&£^ £$c"f 5NAD(P) reaction is carried out. It is carried out by 

HO^to%W]j£i-%^tfc£<>Xff measuring the increase in NAD(P)H to 

fotiSo ^^O^^fn^/i/O generate. The basic principle in the assay 

feikfefciort&&#W>WiNAD method of cholesterol of this invention is 

(P)Hc7)£j#SJ&Tfc;5o rrtli generation reaction of NAD(P)H. Here, since 

±$jS^340nm~Ctf)NAD(P)H a dominant wavelength measures a raise of 

(Dmyt&<D±%-%m^Z>tc&, the light absorbency of 340 nm NAD(P)H and 

tykftf^O^^&Jfcktt&^&ttik the upper limit of an analytical curve can take 

S^O±PS^r^<(htb2)fefe N highly compared with reduction reaction of a 

fn- /^(DMfe^&M&feik&Zt light absorbency, the wide measuring range 

#^#5 0 Ita^fo^t^ of cholesterol can be taken. Furthermore, 

lffe©«tp^il7ctt^jWO|^ influence of a reducing substance like the 

SP£r3?:lt5w<h&ftV\> cholesterol oxidase method is not received. 

[0018] [0018] 

[%mm\ [EXAMPLES] 

1^T> #$&Vfi$:MM$l$:^bf Ttft Hereafter, an Example is given and this 

^i~<5#\ ^5!Wfi^HbtRBA&$ invention is demonstrated. This invention is 

fri5$><DT*Hf£\/\ MMWfcis^X not limited to these. The reagent used in the 

i&RlLtzMMt*. KTfc^UfcpHl Example is pH 10.0, pH 8.0, and pH 7.3 

0. 0, pH8. 0, pH7. 3<Dh<DXfo which were shown below. Moreover, in these 

5 0 wftb^Ufc&V^Tfi, i& reagents, what added the hydrazine hydrate 

tK fc Ky ^£ £r Lfc1b <D t WiU etc., and the thing which is not added were 

LTV^^V^(7)^fp)H#^f^ofc 0 £ made simultaneously. Moreover, the amount 

fc, -^rtb^ixcDSf&tt^r^^bT^ of an enzyme, a coenzyme, and a hydrazine 

M^^^octt^tKyv^^^S^: was defined in consideration of each 

^fcfco reactivity. 
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[00191 


[0019] 












/3 - NAD* 


6. 5m M 




MJh^X-100 


3g/l 






50mM 




hy^MW?S(pH10. 0) 


0. 1M 


PtMA-2 




10Wi/ml 




HJK/X-100 


3g/l 




HJ*««fiR(pH10. 0) 


0. 1M 


Reagent A- 1 


Cholesterol esterase 


6 unit/ml 




B -NAD* 


6.5 mM 




Triton X- 100 


3g/l 




Hydrazine 


50 mM 




Tris buffers (pH 10.0) 


0.1M 


Reagent A-2 


Cholesterol dehydrogenase 


10 unit/ml 




Triton X- 100 


3 g/l 




Tris buffers (pH 10.0) 


0.1M 


[0020] 


[0020] 




W3S£a-l 


3l/7fP-/l'X7T7 — if 


6W£/ml 




0 -NAD* 


8. 4mM 




HJhVX-100 


3g/l 




MJ^W(pH10. 0) 


0. 1M 


s^^a — 2 




25W4/ml 




hUh^X-lOO 


3g/l 




hy*ISfjf£(pH10. 0) 


0. 1M 


Reagent a-1 


Cholesterol esterase 


6 unit/ml 




B -NAD* 


8.4 mM 




Triton X-100 


3 g/l 




Tris buffers (pH 10.0) 


0.1M 


Reagent a-2 


Cholesterol dehydrogenase 


25 unit/ml 




Triton X-100 


3 g/l 




Tris buffers (pH 10.0) 


0.1M 



6/27/2005 



13/25 Copyright (C) 2005 The Thomson Corporation. 



JP5-1 76797-A 




[0021] 


[0021] 












J3 -NAD + 


6. 5m M 




M>h:/X-100 


3g/l 






150mM 




hy^ffiW?K(pH8. 0) 


0. 1M 


iP^HiB — 2 








hyh^x-ioo 


3g/l 




W^W^(pH8. 0) 


0. 1M 


Reagent B-1 


Cholesterol esterase 


6 unit/ml 




B -NAD* 


6.5 mM 




Triton X- 100 


3 g/l 




Hydrazine 


150 mM 




Tris buffers (pH 8.0) 


0.1M 


Reagent B-2 


Cholesterol dehydrogenase 1 5 unit/ml 




Triton X- 100 


3 g/l 




Tris buffers (pH 8.0) 


0.1M 


[0022] 


[0022] 




f^Hb-1 




6Wi/ml 




0 - NAD* 


8. 4mM 




HJhXX-100 


3g/l 




hy*»J$(pH8. 0) 


0. 1M 










MJhVX-100 


3g/l 




MJ*ffi8f*K(pH8. 0) 


0. 1M 


Reagent b-1 


Cholesterol esterase 


6 unit/ml 




(3 -NAD* 


8.4 mM 




Triton X- 100 


3 g/l 




Tris buffers (pH 8.0) 


0.1M 


Reagent b-2 


Cholesterol dehydrogenase 30 unit/ml 




Triton X- 100 


3 g/l 




Tris buffers (pH 8.0) 


0.1M 
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* - 



[0023] 


F0023] 






M;lfC— 1 


ni/^rP' — /i/^^xy — *tf 


6¥f&/ml 






0 — NAD + 


6. 5m M 






HJh^X-lOO 


3g/l 








200mM 






U«I$(pH7. 3) 


0. 1M 




f^C-2 




20W£/ml 






HJh>OC — 100 


3e/l 






y^^iiffi^CpH? 3) 


0. 1M 




Reagent C-1 


Cholesterol esterase 


6 unit/ml 






P -NAD + 


6.5 mM 






Triton X-100 


3q/l 






Hydrazine 


200 mM 






Phosphate buffer (pH 7.3 


0.1M 




Reagent C-2 


Cholesterol dehydrogenase 


20 unit/ml 






Triton X-100 


3 g/l 






Phosphate buffer (pH 7.3) 


0.1M 




[0024] 


[0024] 






Ml|c — 1 










/3 — NAD + 


8. 4m M 






Whyx-ioo 


3g/l 






y>^llP^(pH7. 3) 


0. 1M 




Kile — 2 




30Mfe/ml 

I^J \J *-\ — | 1 « - s 1111 








3g/l 






yv^H«(pH7. 3) 


0. 1M 




Reagent c-1 


Cholesterol esterase 




6 unit/ml 




(3 -NAD* 




8.4 mM 




Triton X-100 




3 g/l 




Phosphate buffer (pH 7.3) 




0.1M 


Reagent c-2 


Cholesterol dehydrogenase 




30 unit/ml 




Triton X-100 




3 g/l 




Phosphoric acid buffer solution (pH 7.3) 


0.1M 
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[0025] 

mmmi 



[0025] 

Example 1 



^PJI^ifecD&jSti^p^fCo ft The reactivity of the method of this invention 

Ha — 1, a — 2joj;U ? pt^B— 1, B was investigated. Hitachi 7150 autoanalyzer 

-2£fflv^T, hhfrZ#)ftl-v&%@h by which the molecular extinction coefficient 

^<7)ff 0 i£7150glti!i##f was managed beforehand was used, using 

4$&H£v\ ^Aa- ^.^ClSLfCo reagent a-1, a-2 and reagent B-1, B-2, and 

^(D^^zitM 1 ^7Fbfcii l 9"Cfc?)o the time course was confirmed, the result is 

U^l/C, itHa-l, a-2io^n^, as having shown in FIG. 1. Thus, reaction 

HB- 1 N B- 2(ht)Sf&^2~3^T* has completed reagent a-1, a-2 and reagent 

i^-TUTV^^\ i£^a- 1, a-2f± B-1, B-2 in 2 to 3 minutes. However, before 
^t3i/7fn-/^if reagent a-1, a-2 consume cholesterol 

hfclxJ&fcWitL-^ f£||B— l x B— completely, reaction stops them, in reagent 

2-Cfi=H/^7^p— /i/fl#,7f<.§{f|£^f 09 B-1, B-2, it turns out that cholesterol is 

SiS^ I P^f^jS't"'5-!l<t^>^<= 1 i/^. consumed, without reaction of cholesterol 

fc- /i^^ ftLTV^^/^t?^ dehydrogenase reaching equilibrium. 



rtiibtf>f£|g£ffl^-C, 0iE715O^ Hitachi 7150 type autoanalyzer performed 

§ Wiftffi'l&flt^MliiTftfflift&fT the following operation using these reagents. 

o/c 0 ^-f , %kfchLX!h?n(D%i%l%: First, 250 microliter of 1st reagents is added 

^•Rtb ; ? ? ttlO/xn-^1^^250 J ul to 10 microliter of each dilution series of a 

&1)\}?LX37 0 CX5ft?m\J)\\UL; i$ blood serum as a test substance, and it 

^340nm N ®\&Jk7 OOnmXtykytfg. heats for 5 minutes at 37 degrees C, the light 

^r^y^LfCo Ifcfcs ^2^^100 ix 1 absorbency was measured with the 

^Dx.T37°CT'5^rB^Pfit, IrIC dominant wavelength of 340 nm, and 

$.-gzX*W.ytMMikmZMfeVtc 0 m sub-wavelength 700 nm. Next, 100 microliter 

m^i^OiX^KmMA^^X of 2nd reagents is added and it heats for 5 

n^yyyt&MfeLtc, minutes at 37 degrees C, the 

(DfefoK^^X&tSfDUWM&M . light-absorbency variation was measured at 

m^-ht^LX^^mt, the same wavelength. The purified water 

NADhKDft^vgkyt&Mi £ =6. 3 was similarly used instead of the test 

cm 2 /m mole) ^^^fc-S^feT'SO substance, and the reagent blank was 



[0026] 

HM2 



[0026] 

Example 2 
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measured. Furthermore, it measured by the 
method of obtaining based on the measured 
value of a known standard solution about the 
test substance of a 4 type, and the method of 
obtaining from direct NADH molecular 
extinction coefficient (£=6.3cm 2 /m mole). 
And the measured value with the as a 
control commercially available reagent for a 
cholesterol measurement (method to use a 
cholesterol oxidase by International 
Reagents K.K. product) was also obtained. 
These results are shown to FIGS. 2-4 and 
Tablet 



[0027] [0027] 
[^1] [TABLE 1] 
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Cholesterol measurement result of a test substance (unit is mg/dl) 
(1) Method using standard solution 


^^^^^ Reagent 
Test substance NcT ^-^^ 














Commercial 
item (control) 



(2) Method of molecular extinction coefficient of NADH 


^--^^^ Reagent 
Test substance No"" 















[0028] [0028] 

fiJLh©jj£*. *5SWO^fefitK7 The above shows that the method of this 
i/y&WtM\^t£\/^Q£M<Djj$;{Z-lk invention is excellent in a linearity compared 
^&#©^$5^J#>b*TEil6f£ with the conventional method which does not 
^ffitit^Si <t# 5 ¥U<5 0 "£fc%ki$ add a hydrazine, in view of the dilution series 
<DW\feHM.frb&&t, Jh%Wi(Dl5fe of a test substance. Moreover, in view of the 
itM^W(DW\^W.^b^^)fziUt, measured value of a test substance, the value 
NADH<Djlfrtyft{&ffcA>l>1fclbti which obtained the method of this invention 
{fllfi— ifcbs LfrhTfiMtOf&Mth from the measured value of a standard 
«£< — ^ciyfciUa^btitZo ^.ftfc solution, and the value obtained from the 
2tUt\ tK9^SrjSAPU3CCV^* molecular extinction coefficient of NADH are 
©;^fef±NADH(D#^P!$ 3fe#>S£ in agreement, and the value which was well in 
/i^^fe^ifi^^ilxWSflS^^t, agreement also with the commercially 
^MsMfefe'V<DMfe\z.F3M&h?> available reagent was acquired. On the other 
rt^^J5 0 5Et*56W©^fe^ hand, the value which the conventional 
tt, ^-pHW-Cifflfttt^aj&tt^ method which does not add a hydrazine 
ficft!i#s#vvi£&^J£ 0 obtained from the molecular extinction 

coefficient of NADH shows a low value 
generally, it turns out that a problem exists in 
a measurement by an end-point 
measurement method. Furthermore, by the 
method of this invention, it also turns out that 
there is no significant difference in a linearity 
or a measured value between each pH. 
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[0029] 



[%W<D%}%:] [ADVANTAGE OF THE INVENTION] 

£X±UVfiLtz£o\z^ jfWR<Dj5fe As explained above, the method of this 

fi/t^fflcOpH^i^^joV^Tjgi^ invention is a cholesterol assay method from 

"TitT\ t£oTI^<£> "Ti£#jSJ£ which it can be adapted in wide range pH 

Wfc l )t<i/^i/7fci-;i/^ife region, therefore reversible reaction of an 

~Cfc*9> %&&MfefetlsXh : =t^* : r enzyme does not occur easily. Assay of 

p— /i/CD^S^pJ^-Cfe^, SSj^ cholesterol can be performed also as an 

tff^^^RLTV^^J^^^O^ end-point measurement method, and it can 

%fX\ ^fflft#fe<tLT#rf Z>Zt offer as a useful method in the field of the 

7^-e#5 0 1ttz.j£^m<7)pHi&tf& clinical laboratory test through which the 

7£X%%fc&{&<D&&^Mfc}t-7{k autoanalyzer has prevailed. Moreover, since 

i:topfc*5-^^lfT^ffli wide range pH region can be set, it has the 

Ol^ffltt^rfiv^i/^^f)^^^^ effect that also combining with an another 

<5 0 conjugation enzyme reaction system and 

easy and practical applicability are high. 

[ElS^^^m^] [BRIEF DESCRIPTION OF THE 

DRAWINGS] 

[01] [FIG1] 

^^M(D^^ORfi^^7j<Ltz^ It is the graph which showed the reactivity of 

77XfoZ> 0 the method of this invention. 

im2] [FIG. 2] 

^^^(Dfifetfe&tDjjfeiplll It is the graph which showed contrast of the 

0. 0(Dt^) (D^bt^TjkLti^yyx method of this invention, and a conventional 

method (at the time of pH 10.0). 

[03] [FIG 3] 

#^W<Djj fet$£M(D jjfe(pH8. It is the graph which showed contrast of the 

0(Db%) (DMit^^Vfz^fyyXh method of this invention, and a conventional 

6 0 method (at the time of pH 8.0). 
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[1214] [FIG 4] 

&ftW<D%fe'k&%<D%fe{pH7. It is the graph which showed contrast of the 

3<Dt%) (DMit^TjkLtc^fyyX^h method of this invention, and a conventional 

5 0 method (at the time of pH 7.3). 

[mi] [FIG1] 



m 



■:m: 
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W§; III ||||§| 

>:-:->:-:-:-:-:-:-x-:-:-:-:-:-:-:-x-:-x-:-:-:-:-:-:-:-:-::tv^3^^ 




Light absorbency in 340nm / 700nm 


Reagent B-1, B-2 


Blank 


Hitachi 7150 photometry point 


Reagent a-1, a-2 


Blank 




Reagent B-1, B-2 


Human blood serum 




Reagent a-1, a-2 


Human blood serum 




Reagent B-1 , B-2 


Standard solution 




Reagent a-1, a-2 


Standard solution 
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T~*4€>iViSOfM 



[@2] 



[FIG 2] 




•6: : r :•:■:•<#:•: 



0/10 : 



Reagent A-1.A-2 
Reagent a-1 , a-2 



Light absorbency in 340nm / 700nm 



Dilution series of high-value test substance 



[03] 



[FIG 3] 



O-O St&B I D 2 
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Reagent B-1, B-2 
Reagent b-1, b-2 

Light absorbency in 340nm / 700nm 

Dilution series of high-value test substance 



[04] [FIG 4] 




i i i 

o/io 5/1 o: lo/io 

W -to" <* co flfrSR 3£ yij 



Reagent C-1 , C-2 
Reagent c-1, c-2 

Light absorbency in 340nm / 700nm 

Dilution series of high-value test substance 
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—[AMENDMENTS] 



?fiE#2| 26 0 

0003 

[0003] 

5tj£t>£P btLTV ^ (#^Bg58 - 1 
8080^#)/5\ ^(DjimX'hffoft 



[FILING DATE] 

February 26, Heisei 4 

[AMENDMENT 1] 

[AMENDED SECTION] SPECIFICATION 
[AMENDED ARTICLE] 0003 
[METHOD OF AMENDMENT] REWRITE 
[CONTENTS OF AMENDMENT] 
[0003] 

In the field of a clinical laboratory test, it is 
what is called the end-point measurement 
method (it is also mentioned the endpoint 
method), or the dynamical measuring method 
called an initial rate measuring method (it is 
also mentioned a rate assay), either one are 
used. 

Although such a dynamical measuring 
method was also known by the method of 
using a cholesterol oxidase (Japanese Patent 
Publication No. 58-18080), the problem of 
receiving the influence of the above reducing 
substances also by this method was still 
unsolved. 



6/27/2005 



23/25 Copyright (C) 2005 The Thomson Corporation. 



[3Mfc*&jE2] 



[AMENDMENT 2] 



[AMENDED SECTION] SPECIFICATION 



[*&IE>tffcJSB£l 0010 



[AMENDED ARTICLE] 0010 



[METHOD OF AMENDMENT] REWRITE 



[*tjEF*i3£] 



[CONTENTS OF AMENDMENT] 



[0010] 



[0010] 



**W"Cftffl§tL53U^p*-^ There exist NAD-CDH and NADP-CDH as 

J&7k^$^£UCWu NAD-CDH cholesterol dehydrogenase used by this 

iNADP— CDH^fotK nu^xp invention. The reaction system by cholesterol 

—/Wi&^^i^^KiiSKJ&^fiBiI dehydrogenase is as shown in said reaction 

fBR^^A"C^Lfcii'9"Cfc-5o Formula A. 
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